The purpose of this paper is to revise the definitions of Ishikawa and Mann iterative processes with errors, by using a new inequality to study the unique solution of the nonlinear strongly accretive operator equation Tx s f and the convergence problem of Ishikawa and Mann iterative sequences for strongly pseudo-contractive mappings without the Lipschitz condition. The results prew sented in this paper improve and extend the corresponding results in 4, 5, 7᎐10, x 12, 15, 16 in the more general setting. In particular, the open problem mentioned w x by Chidume in 5 has been given an affirmative answer. ᮊ 1998 Academic Press
INTRODUCTION AND PRELIMINARIES
Throughout this paper, we assume that X is a real Banach space and is called the normalized duality mapping. DEFINITION 1. Let X be a real normed space and K a nonempty subset of X.
Ž .
i A mapping T : K ª X is said to be strongly accretive if for any Ž . Ž .
2
x,y in K there exists a j g J x y y such that Tx y Ty, j G k x y y for some constant k ) 0. Without loss of generality we can assume that Ž . kg 0, 1 .
Ž .
ii A mapping T : X ª X is said to be strongly pseudo-contractive if Ž .Ž . IyT where I is the identity mapping on X is strongly accretive.
The concept of accretive mapping was introduced independently by w x w x Browder 2 and Kato 11 in 1967. An early fundamental result in the theory of accretive mapping, due to Browder, states that the initial value problem du t Ž .
q Tu t s 0, u 0 s u ,
Ž . Ž .
0 dt is solvable if T is locally Lipschitzian and accretive on X. w x We first recall the following two iterative processes due to Ishikawa 10 w x and Mann 13 , respectively.
Ž .
I Let K be a nonempty convex subset of X and let T : K ª K Ä 4 be a mapping. For any given x g K the sequence x defined by
n q 1 n n n n n n n n n Ä 4 Ä 4 is called the Ishikawa iteration sequence, where ␣ and ␤ are two real n n w x sequences in 0, 1 satisfying some conditions.
is called the Mann iteration sequence.
Recently, Liu introduced the concepts of Ishikawa and Mann iterative w x processes with errors for nonlinear strongly accretive mappings in 12 as follows.
II For a nonempty subset K of a Banach space X and a mapping Ä 4 T: KªX, the sequence x defined by 
In particular, if ␤ s 0 and¨s 0 for all n G 0, the sequence Unfortunately, the definitions of Liu, which depend on the convergence of the error terms, is against the randomness of errors. Hence, we need a new definition as follows.
III Let K be a nonempty convex subset of X and let T : K ª K Ä 4 be a mapping. For any given x g K the sequence x defined by 
is called the Mann iteration sequence with errors. Ž The objective of this paper is by using a new approximation technique, Ž .. Lemma 1 below to study convergence problems of Ishikawa and Mann iterative processes with errors for strongly pseudocontractive mappings and strongly accretive mappings.
LEMMAS
The following three lemmas play a crucial role in the proofs of our main result. LEMMA 1. Let X be a real uniformly smooth Banach space and let J: X ª 2 X U be the normalized duality mapping. Then for any x, y g X we ha¨e
Proof. We know that J can be equivalently defined as the subdifferen-
It follows from the definition of the subdifferential of that
Hence, we have that
This completes the proof. Proof. Let Tq s f, so that q is a fixed point of S. Since T is strongly Ž . accretive, there exists a k g 0, 1 such that
It follows from the definition of S that 
Ž . Ž . Ž . By using 3.6 , 1.3 , 3.8 , and induction, we obtain 
Ž .
n n n q1 n n 2 5 5
n n Ž . Ž . 1 First, we consider A . From i , there exists a positive integer n n 0 such that ␤ y k F 0 for all n G n . Therefore, we have that 
n n q 1 n qSy y q, j x y q y j y y q , 3.12
y q , yy qand Sy y q are bounded sets, and X is uniformly Ž .
3 Finally, we know that c is summable. Now, let x y q s a and k␤ s t for each n G n . The inequality n n n n 0 Ž .
reduces to
It follows from Lemma 2.3 that x ª q g X. Suppose q U g K is another n Ž . fixed point of S. By 3.7 , we have
Ž .
U
Since k g 0, 1 , we obtain the equality that q s q . This completes the proof. Ž .
where e s Ty y q, j x y q y j y y q . From 3.12 and similar n n n q 1 n Ž arguments as in the proof of Theorem 3.1, we have that e ª 0 as n . Ž . n ª 0 . The inequality 3.14 reduces to
ž / n n n n n n n c s 2 ␥ d 2 .
n n Ä 4 Applying Lemma 2.3, we can obtain that x converges strongly to q g K. In the same way as in the proof of Theorem 3.1, we can prove that q is the unique fixed point of T. 
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